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Research and Development of LPCVD Process Equipment for Fight Inch Single
Silicon Wafer (ITI)
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Abstract

This— three-year— group— research—
project(August1996-to-July 1999)-intends
to—1mprove—thedesign—of the present

LPCVD-process—equipment.—Through—a

combined—  numerical -  modeling, -
experimental-measurement-snd-component—
mstalling,-an-tmproved-EPCVD-reactor-1s—
established.-Considerable-attention-1s-paid-—
to—study-the—gasfeeding—system, heating—
system-and-growth-of-the-Ta.Os-thin-film —

for-future-memories.—

There-are-four-individual projects-in—
this—group-—research—project.—Thefirst—
individual project will improve-the heating—
and-gas-feeding-system-design, modeling
the—gasflow, tmproving—whole- LPCVD
system-design-and-set-up-the system.-The—



second-ndividual-project-will-measure-the —
energy-spectral-of -the-heating-lamps-and—
thermal— radiation— heat— transfer, — and-—
meanwhile-will-conduct-the-thermal-stress—
analysis-of the wafer. In-the third projecta-—
detailed— computation— model— will-— be—
developed-—to-—calculate—the netthermal -
radiation-to-the-wafer-and-1ts-influence by
the—arrangement—of —heating—tamps.—The—
fourth project-will-use-the new-reactor to—
grow-the-Ta:Os—thin-film-and-analyze-its—
properties—for-further-tmprovement-of -the—
system.—

—  These—individual—projects—will-—be—
unified—together—through—regular-—tterative —
discussion— and— interactive— tests— and-—
mprovements—of-thesystem-design-—and-—
the-thin-film-properties.—

—  In-the third-year of the study (August
1998-to-Julyl 999)-we-have-established-an—
mproved-LPCVD-reactor—system.—The—
wafer— temperature— uniformity— and
chemical-vapor-distribution-over-the wafer—
are—significantly improved.—Besides,the—
energy-spectra—of the-heating-tamps-—and-—
thermal-radiation—distributions—have-been—
measured.—Moreover,—effects—of—various—
parameters— on— the— electrical— and—
dielectrical properties—of —the TaOsthin—
film-have-been-explored.—

—  KeywordsK ~EPCVD-Reactor, Thin
Film-Growth, Fhermal-Fluid Besign—
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